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DETAILED OESCSIPTIOtiiS 



i; Name of Invent . 

2 ^, Patent , Claims • . '* - ^ * . 

■ 1 )-. h grinding b^lt in 'wlli.qh a fl^^sibJ'© imat-^ri^l i:§ -i^'S'fd 
an endl@55 supporting beH; colw^nMr gr iu^di'Tiig st^sini^?* Whichi • 
containing circ'umfer-ent ial "St'Opper-s -aLrownd th^ir sid-es th^ 
multlpl© grinding stents, which patss^s throug}^ th^^ t^at v^r* 
tically, ar§ di^tr ibut>ed evenly ov^r th©' b©lt.;;\and th© -^ur*- 
fdc^s, of th# grinding $tcn?^.» ?nent ioned -^teov^e / par^sill*©! 
to the surface oi th^ support ing belt , and haw tuinlform 
heights, fortning a -^ingl^ body v^ith th© S'upporting !b©llt„ ' 

2) Manufacturing method- for a grinding belt in which th^r^ 
are at least two over lapping' support ing belts, which hmv-e, 
through holes (openings ) /; located 'at the .circuTufer^ential . 
side surface- stopper s" of the columnar grinding 'Ston-e-s, *s^ch • v 
that after the' grinding stones passed * through the openings, 
the upper and ■ lower support ing" belts are moving in opp^osit-e' 
directions, thus making the^ opening SJmalier, so that the 
grinding , stones are secured-, in .the throijigh holes and can not 
fal 1 of f ' from, the; support ing belt, '' 

3) A manufacturing method for a grinding belt. In ^hich 
grinding stones are" allowed to piece through the imeshes of a 
net like structure, vhich is used as a supporting belt: • 
after matching the • stoppers of the grinding stones, (m-enti^on- 
,e,d. above, with the meshes .of supporting, belt.v the. support ing 
■be It' ';i s. St retched in' the length direct ion , ^ shrinking the', 
■size (v;idth) of the meshes, thus locking the grinding stones 

in the meshes of the ' support i'ng belt , and the grinding 
stones can not fall off from. the belt.. 

4) A manufacturing, method' for a grinding belt, in which, 
during the weaving process, of the .support ing belt , the grin- 
ding stones' are placed vertically through the texture <open- 
ings)' of the hor izonta 1 ' sur face, of the " supporting belt, so 

'that the ■ two ar e :Weaved into -an .'unified weaved' structure . . 

5) A manufacturing method for\,a grinding belt, in which 
during the .net making process .of the supporting belt, the 
:gr inding stones are' placed vertically through the openings . ■ 

of the .hor i zontai. sur f ace-'of. the support irig^ belt, ^so that ' • 
the tv;o. are forming an unified net structure',- 

3.' Detailed Description of' Invention ■ / " ■ 

(Fields of Techn.biogy' of. ' Invention^ . 

,Thi s .invent ion. concerns a grinding belt used • for th'e . 
grinding of manufacturing goods, made from various quaiiti-es 
and' p.ropert ies .of materials, such as, metals , .plast ics , wood 
and 1 umber , and stones , . et c . . 

•. [Technological .Background of Invention and their Problems!. 

It is well known that conventionally, the endless grin- 
ding .belt used for such purposes , are prepared from the coa- 



ting of 5ra^U abrasive parii-cl'e.$* .pn th^-'%nrf^^^^ of '^lufe'^t^ 
r,at§ , '( toe 1 1; , or ' she.et,), ^uch, .as c lofth -pr p^p^r ^ ^t't;^ ^ ^ u^im^ 
an ^cih^sive. However * x.he per f ■orim^injpe .^fid ■s^r'^.-nigt'h '9f .tJh? 
travelling grindifj.g 'fcel't, jnent ie>^^.e^i atoov'^ , priim^ri ly 

on the adhesion between the s^brasive ;materri4js 4nd ^^fee- ^s\uib$', 
irate: for .conventional travel Hng grinding belts'^ iihe C'^js-n' ■ 
t^ct *re.as between the abr.,c3i5ive part icl^!e:§ th© ^lUibs^tr-^t-e . 

^re very 5tti^n, during inding . the ^br..^-^iV'^ p^r^t icl-^.s ^ar*? 
vory ©asy to; came off froxn the' •^'Ubstr-aLt-e, . thaa-s' limiting its 
ranga of applications; for ^xaimple, at i% U'^'^d anly in .li^gS^t 

■ duty op^r.^ti0ns-, such as r«45t removal .^nd poli'S^hlng -.qf 

tdl, and surface pol.ishing of .v#ood and Imb^^r-^^ 4?tc.. \$ind i-s 
not used ^t all in rough and, heavy grinding ^operations. -swcJ^ 
as' the cotr.mon rotating gr inding .VN/heel^ '^grinding machis^ie K " 

. (Object iv(?s of InventionJ 

Th<§ objectives of thi:3^' invention ^r^ to provide a grin-- 
"ding b^lt as well ma^tvu f ^ctur ing Ttiethods for 'S^uoh gri^^idimg 
belt. In. ordc?r' to. re sol v# thgprobl'Z^'rns.. ime-nti on.ed -^bove ^ th^ 
• invi?ntion ch^nge^' the- basic approach of , adhes ion' of .abr^-asiv-^ 
pt^rticles to the $urfaco of th^ substr^it^' / by u^sing •co:mpl'^* 
t^?ly unique inanufacturing methods, th-e .te^n-si 1=!^ str'§?ngtSu of 
the' substrata shap©f> of thi? porishing' fnat'^r iai'. -and th^^? ' 
bonding strength. .of th*? two arc- -chango^d ^n-S inor-e-as^^^d^ not 
only the performance as convent Ipni?^ I >ndi<?ss b^it is i^n^iprov' 
.ed, but also ebtainc- cup^^rior p^rfortnan.ct? .-siinii-ar to grind- 
;ing wheel u$ed .inTough gr Inding ■ and other h^^-avy duty grind- 
. ing op*^rations. ' . . '\ " " " ■ 

[Outline of- Invention]' , " " ■ 

To achievt? the 'object ives raent ioned .abov=e, this* iimv-ein v 
t ion has developed gr Inding belts' the structure of which i-s ■ 
outlined below. A flex.ible material is lased as th^$ v^apport- 
ing -Structure in an endless bolt, wany columnar gr ind ing . 
. stones, with stoppers around its peripheral, are plac-ed'-and 
distributed uniformly through the suppor-t v-er t icaUy- th'» 

■ end, sur faces of the gr inding stones are par-al.l^l tc\lhe 
support ing- belt , the .stones have unifcr;m heights, f-orming am 

■ unified structure with . the supporting belt.. ■ ' . . ■ 

... The m^.nuf actur i ng ir.ethods . f or the gr inding' belt .men/ 

■ t icned . above are as- f ol lows ' ! 

A) Two. or more" support ing be It s wi th through hol^s for r<e- 
-tai'ning the . gr i'ndlng . stones, which contain: stopper s ar*e ov<<?r * 
•lappi ng -wi th each other ; after the gr landing" stone -s ar-e ■ p'Ut 
through the openings, the upper • and lower support ing, be It-s 
are then moved in opposite directions, shrinking the ■si:^'e of 
, the openings, thus secure the g'r inding. stones insidi? th-e 
through, holes of the support i ng' belt s", ■ such, that the grind- 
ing stone.s can not fall o-ff from the - supporting belts, 
. B ) Gr inding' stones are placed inside the ineshes of a suppor - 
' ting belt with a netlike structure; after matching the 'Stop- 
pers on' the grinding stones with the openings of ' the^ !meshes 
. of the supporting belt, the support ing " bi2 it is str-etched. in 



the - 1 ^ngthwi^'^ direct io^n t^js sj^ri;nik ■d(^wn tfee sLse i5'widtih )) '.of 
the ine^he;^: tJ^iiJ-s- sec'iur'^e th© ' gr lnndantj isttainies ' iin^side th& ^-^^h^ 
of the supporting feeH, s-y-e^h th^t the .grin.di;n.5 st'-Pii^'e'S .c-^ini 
not f^n. off fro^n th« support iimg belt., ' 
'C ) gyring the -weaving of th^^^ s^upport ii^ig feert / -gr ^ndi^ng ; ' 
stones ar?. pl^'i:.e4 thr^ygh ' t^he .openiag^^ .pf t^^e weto ■'Si rd-g'h''^ 
'angle to th^ hori^pntqii ^yppert irvg, b'^lt - f (?;r;masDg vunr^i fi-ed 
w^av^d -stryctyr?, ■ ■ ■ 

D ) During at net sacking pr-Qce^s iQf tJiia' '$;upport irig-te^it 'gr iini^ 
ding §to,nes ^re plai^^-e through the 'Ope-nii^ngs .Qf t;he 'jri'^t s 
r ight ^ngl e to the hor i sont.?; I $;upport i;ng' toe it\. • tg»r^na:ng 
unified n^t stru^ttur e^, ' , - , ^ ' • 

Th^ bolt 1 Ik^ gr inding.;wh>?e J S' of thi^ im'>f?;nv io:n .air.^ im^rz-uf r^c - 
. turod bd&.icaJ ly by th^ tnethod?* ] : sted in ih) through CM)/ 

. [Application Ex^fnplas of J^^vant f-^aj- ' ' , - 

Th^ 5tructure5. .^rsd m^ny f.^ cti^r ing' n^thods >oi thv gri-^nd- 

■ ing, belts, of -this inv'^nt.ion.'^f'^ e^itpj-^in'e^d b©^ow. ?,pe>cifi'ciiriy 
using th^? figures in the .^ppHca^t i'tr?n '■s*>^s?tlp^e , . ^Sr'itnSi^ng 

■ G- in.Flgurt? 1 i 5 ■ the most ■ r^pr ^^'S^c-iit-^t iue a^ty^l ■^tny-et-yrre .pf . 
an e>;^mp)§. of ihls inv^i^t iof^, which^ cQtnsi:5t§ ©f ims^ny ^.m^ll 

■pUc^g^ of colurnnar grinding sten-u^ .5 Is support >ed by -g-nd^ 
, less support ing b^lt 10.. the, gr inding st;on'£?s 1 5 ..^r-e' ■ fior^nt^d 
by theV$intoring 'a-nci h'^rdtiirar.g of fttoraisivo p.^rt i'Cl>§f^ -con- ' 

■ '^iot of v»?ry h»^rd TT\stt-?riai-4 -and org.anic or inorgitriiic aidh&^i - 
vo'^; they tarO' small' columnar piec'cs, as shQwrt in a« fc./ 

;,v:ind e, of Figur*?-^* with ^circyj^r, sqy^r^j'. r'C^ctsng'u3.^r-^ - 
hexagonal (tort'oisf? sh^?ll i>haip'@dl)', -or '"'<'" i^^tt-^r. ■:(Japa;n'^Si^ 

• . alphiabet ..character ) .shaped cress sections 5 ©round vhi^^ ?mi4di^v^ 

or the bottom -.portion of the grinding .stori'^s Is. th^r-^ >^r% . 
■( indented) -grooves' 2s' or st^ps 3$, v^hich .can be replac'^^d by ' 
raised bands. 4s, or protrusions. 'S^i.',. -which s^erv^ed -ai's -st^opp^rs 
. 6s, as shown in .Figure 5. ' The ^.upporting belt I'D can to**? 
formed with a belt shaped steeK synthetic r-esin or rybb^-r 
sheets paper s -c loths . wovon ^^nd non -Kovo^n fabrics. W'S^t^sl ' 
■scr e.ens .<,nets ) or synthetic r<^^i,n net-s etc mat-er i.^is!,is.:; v 
the. -^ur - face of the support ing' be It IOch, .as shown in Fig^ur 
8 toll, tn the case of steel.'' ^etc /sheet- mater i ails , -ar^e ■ 
"punched with many' evt?nly distributed- of holes vwith vario-us 
shapes, such as -circles, squares, rectangles, hexisgons =a;rd 

• i shaped .openings corresponding to , the shapes of th^ ■ 

gr inding ■ stones ' 1 s ; -and in. the case of. woven fabrics or n^^Jt 
1 ike' mater iais', .the 'openings 12& and 13s -are confor:mlng to ■ 
the sizes .of the' grinding stones Is; many ev-enly distr ib-ut^d' 
grinding stones Is, place through and sec^ur-e v^rtic^^Hy 'on 
the inside of the- openings 12s ^nd iS's, v^hlch replac^e- tih^t? 

"through holes,' on the supporting be If 10, fm^ntlon^ed abow;; 
the surface La-'s of various grinding stones ar-e parall-el n;.<o 
the surface of the supporting belt ICa,-. the^ grinding ;st>on«eT^ 

• have-, uni form he i-ghts , forming an unlrfled' strucfur-e •wi-'th- the* 
sup-porting belt 10, ' . 
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Any of the foUowlng four methods may he ns-ed to join 
the grinding stones Is. with the supporting belt I'D, for the 
manufacturing of the grinding belt, mentioned above. 

First, in the first tnethod -<AK •tv;o or jnore supporting 
belt .105.: with through holes ■ lis, or (which can be replaced 
with) meshes. 13 s, are over lapping /and matching each other, ' 
-.after each of the grinding stones' Is is placed 'pass the 
■through holes lis or- meshes 13 s. the ' support ing be.ltsUDs 
are moving and stretching in the opposite direction's, -as 
shown in F igure . 2 the stoppers 6s on each grinding stomes ' 
Is are entrapped on inside edges, of the through holes lis or 
meshes- 13s- of the supppr t ing bei ts 10s,. such -that the grind- 
ing stones. Is are secured, and can not fall off froim the sup- 
porting belts: in the second method (B), ■ in the. case 'where 

; the. support ing-" be It has a net 1 ike structure , after the 
grinding stones is are placed through the meshes. 1. 35 im the 

. '-supporting belt' 10, the .supporting belt' is stretched froim 
both ends in; the lengthwise direction 'such that the -sise of 
the. -opening is 'shr.unk at-' alight angle <tc.-the dir^ection of .■ 
.' Stretching')/, as shov^n' in -Figure' 3', such that -the grinding 

■-/.stones ,1s are /Secured v^nd"^ can' --not f a-tl, -of f ' from the seppor- . • 

• ting.belt ineither up . or, down direct ions ," fortming a tunifi.ted 
^structure,- In these" cases; .the stretching movement in th^ 
lengthv/ise direction of/ the support ing belts lOs of methods 
( A) and <B).. mentioned -abov(=i ^. may be carried out in an etTid- 
"1»?5$ belt type grinding stones' Gs , 'as shown. in Figures 6 a^d 

■ 7.. in which the .belt- '.i-s wrapped around the. dr iving roll 7, 
or. ?5tretched befween the driving roU 7 'and the driv^^n. roil 
8» in a gr inding machine respect ively, , - ^ .. - ^- 

In the -third method .(C ? / the gr inding stones Is -^r^ ?not 
■.mounted into the meshes after completion, -iwe^nving^) of th-e 
. supporting belt 10 to form a .grinding belt, but. .rather, d;ur- 
.-■ ing , the >v-aving ■ of the s'^pport 'ing belt IQ, the gr indirivg 
. c.tcnt?$ . 1 s are 'weaved info the mesh^os 3 2s of the..., s-aid hor.i- 
..■■■::ontal: support ing- belt" 10, ..and .placed' .through •■the -open in.gs ' 
■vertically,- forming' an '.uniTied .weaved ■ structure:; '-simi Lsrly, ■ 
; ■. in the' fourth method ■ ■i'.D .i , th»? gr.inding. st-ones . Is are not - • ■ 
.' installed into the n'.^t opeiaing.s after "complet ion of the 
..supporting belt 10 .to form/a grindi ng be It . but rather. 

■ dur ing preparation of ■th■^i -.net . support ing belt 16/ thi?-' gri;nd- 
v'ing ston^^^i Is ^^r e fi t- through the.net openingis" iS's of Vh^i' ■ ' 
- hor i::ontal supporting ' belt 10;. .and ^re at a t ig^ht , •(%.;:^gl'«?', *s/it^h 
; the supporting belt, f^ormlnc .m unified net atfuctur;^,, 
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■ri'^1 . multiple- column.^.r grind ing;' ston-t^ft- .,■^w^h/'fetopp^^^ 
r.ound' the^ •^'i'^e . '.>r»^ i rirr-^t 1 l^e^-d , by pl.f^^.c ing .V'.^rt i'^^s^'My ;aT;id 
v^H-nly ds i-ctr ibute-d , ov.?r thv* b<>flt .; the- i>nd rvur f^ij^t'i?*; of the- 
ri nc!;ng ^vonc- s e p^r -^^ Mo--! t c" th-^?' ^upport'rnc 1:^1 t'^^^^^r f o-^c;'*^ " 
ha'^^^ unifornt h^ioht^.^ forming .^^ 'uma f .i^^-d^ &vr •wc\^iir"M; tlh^* ' 
r i nd,i ng > ton^>:i Kh^crr^i^y^i^:S }i.itv(? ^^KC-t:? U-^^nt -grin-cJiintj ?>tit'v{*:ngt3:i 



and durability, and supporting belts are freely selected . ■ 
.from mater ia 1 s which are difficult to bond to. such as i^ire. 
rubber,, and metal screens, etc., the grinding stones have 
outstanding bonding strength' to the supporting belt, during 
its usage, the abrasives will not fall off easily froi^' the ' 
■supporting belt, allowing one to perform rough and heavy 
grinding of metals and stones with ' very high efficiency, 
which are not possible unt i 1' now. . thus expand' the applica- 
tions range of this type of moving grinding belts enormous- 
ly. And in this invention, the grinding stones are support- 
ed with a supporting belt, such that the outside and inside ' 
can' be reversed, allowing util ization. of : not only ..the out- 
side surface but, also the .inside surface of the grinding 
stones' for grinding operations: furthermore, because, depen-' 
ding on .the required objectives and applications, by using 
. var ious . processes .from (A ) through {0), jnent ioned above . 
this invention can provide a^rinding belt with excellent , 
performance and at an extremely low cost, resulted in sub- 
stantial contribution in the development of the <grindingD 
-industry. ^ , 

4, Brief Explanations of Figures 

■ Figure 1 is a plane view showi^ng an example of- a speci- 
fic actual structure of agr inding belt of this invention: 
Figure" 2 is a cross- sectional drawing showing the joining 
operation of the grinding stones with the supporting te It , 
during the manufacturing of the grinding belt;. Figure 3 is a 
plane,- view showing theVjoining operat ion of the grinding 
stones with , the. supporting belt,; in another .application' - 
^example.; Figure *3 , a. b. c, d, and. e are bird's eye views 
showing ; various shapes of grinding stones; Figure 5,a, b,- 
c , d, and e are' front views .showing the shapes of • the stop- 
■pers. on the si'des of the grinding stones: F'igures -fi ^fltnd 7 
are cross sectional views of mounting conditions of. the 
gr inding -belts during their usage: Figures B through 11 Are . 
plane views showing the joining conditions -of the grinding. . 
stones and .the shapes of th-e supporting belts^ in other app- 
lication- examples „ , ' ■ ■ ^ ■ : 



G: grinding belt 
2: "indented grooves 
•5 : ' protrus ions' • 
S.;; driven roll 



■ I: ■ gr indin.g stones 

'3; steps 

■6': ■ s topper s ■ 
10: supporting belt 



11: through holes, 12: wtyeve op^^nings 



1-a: end surface, ' 
^3:, protrudT^d bsjT.d 
:7'i driving - roll .. 
10.a: s.uipporting . ' - ' 
belt S'urf.ac^ 
1;^ : n^t-.op^nimgs 





Figure 6 




Figure 7 ■ 
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Figure 8 
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